The paper analyses the impact of foreign trade to GDP growth in Algeria on the basis of cointegration analysis. The aim of the paper is to assess causal relations between exports, oil prices, terms of trade and economic growth. The literature discusses different options: a positive unidirectional relation from exports growth and terms of trade improvement to economic growth (export-led growth), opposite relation from economic growth to export growth and bidirectional causal relations between indicators, negative effects of exports are also discussing. In this paper we firstly provide a statistical overview of the dynamics of foreign trade over the last decade and calculate terms of trade index. Secondly, we conduct an econometric analysis of the interdependence of indicators: GDP growth, exports, terms of trade and the price of oil in terms of vector error correction model (VECM). We consider two model specifications for quarterly and annual data, perform "Granger causality" test for the time series data. We found positive short-term and longterm dependence of economic growth on export and oil prices and long-term dependence on the terms of trade, bidirectional relations was not identified. The results confirm the high dependence of the economy on the external sector and export-led growth hypothesis. Thus, exports and foreign trade should be considered as a source of economic growth for the country, the external sector is important to consider when building the economic growth forecast and modeling of economic policy.
Introduction
The choice of foreign policy that leads to economic growth is questionable and thus popular among economists. The contribution of the external sector to growth is controversial: on the one hand, most developing countries pursue a strategy of economic growth based on exports; on the other hand, economists note that focusing on foreign trade can have a negative impact on domestic production. Proponents of export-led growth have noted that this policy leads to economic specialization and obtaining economies of scale (Helpman, Krugman, 1985) , besides the export sector should be effective to compete in foreign markets, it helps to create a market for highly skilled workers, to develop and disseminate technology, to borrow innovative technology abroad (Grossman, Helpman, 1991) . Thus the theory of international trade suggests that export growth has a positive effect on economic growth (export-led growth). It is also important to note that economists consider the opposite effect -the effect of the production growth on exports (Krugman, 1984 , Ghartley, 1993 Dutt, Ghosh, 1996) . The authors note that GDP growth presupposes growth performance and cost savings, making exports more effective. Among the theories that consider negative role of foreign trade, there is a theory of the "resource curse" or the Dutch disease. The theory suggests that the permanent export of resources leads to depletion of recourse stocks in the leading sector, and exchange rate appreciation causes a decrease in the effectiveness of other types of exports. Thus there is a negative impact of export on the production (Sachs, Warner, 2001) . With considerable energy resources, Algeria is a leader in Africa in production and export of energy that defines the strong dependence of the economy on the external sector. The volume and price of exports, as well as the terms of trade have traditionally been used by the authors for the analysis of the Algerian economy. The nature of the impact of exports on economic growth seems ambiguous: export revenues form the state budget, but the negative effects on the domestic market is also highlighted by the authors, there are no a large number of studies that analyze the Dutch disease in Algeria. Thus, the assessment of the nature and direction of the impact of the external sector to the economic growth in Algeria is relevant issue. There are different approaches to econometric estimation of the effect of trade on economic growth, including cross-country studies, which are based on an assessment of the cross-sectional correlation and regression of cross-sectional data (Balssa, 1978 , Feder, 1982 , another group of researchers works with time series (Ghartley, 1993 , Dutt, Gosh, 1996 . The disadvantage of the first approach is that it does not take into account the specific characteristics of the countries. Using time series avoids this problem. Among the difficulties of working with time series are: the selection of lag length, the choice of method for determining causality, sensitivity to model specification (Hatemi-J, Irandoust, 2000) . In this paper we analyze the mutual influence of the external sector on economic growth and vice versa using time series. In particular, we use the vector error correction model (VECM), which is based on the use of cointegration relationships between the variables, the question of the length of the lag and the definition of Granger causality will be resolved in the framework of this model. The work consists of an introduction, two parts and conclusions. The first part is the statistical analysis of the export sector in the Algerian economy, we analyze the main trends; in the second part we conduct an econometric analysis of the relationship of GDP growth, exports, terms of trade and export prices. Discussion of the results of the study are presented in the conclusion.
Statistical Analysis of the Current Conditions of Algerian Foreign Trade
Today, after eight years from the start of the global crisis, the global economy can not fully return to the path of profitable and sustainable growth. Moreover, current crisis processed in developing countries contribute to the growth of global imbalances. It affects the country's economy strongly if the country is actively involved in international trade in goods and services and dependent on foreign capital. The basis of Algerian exports over the last decade mainly consists of fuel and energy products, thus prices for fuel and energy products, particularly oil have significant impact on the dynamics of balance of payments. Algeria's oil industry plays a significant role in the development of the domestic economy. Algeria has some of the largest deposits of oil and natural gas across the globe.
With such an abundance of hydrocarbons, the country is among the top producers worldwide. It's hardly surprising then, that the main industry is the extraction and processing of oil and gas products. These make up more than 95% of Algeria's export revenues and contribute to two-thirds of the country's spending budget. Algeria's estimated 12 billion barrels of oil reserves and tenth-largest reserves of natural gas are of particular interest to foreign oil companies, who have been allowed to invest in Algeria since the 1990s.
Figure 2. Dynamics of Algerian crude oil exports for 2004-2016. (mln. tons). Source:
National Center for Informatics and Statistics, Algerian customs Largely decrease in exports is due to the increased supply of petroleum resources to domestic refineries: in 2013, these supply increased by 3%. However, the reduction in demand from international partners is a priority factor. Demand, in turn, is related to the dynamics of commodity prices and the level of production growth in the economies. The change in export prices is influenced by many factors such as the number of explored and involved in the trafficking field, the emergence of new technologies and changes in the cost of oil, which leads to daily fluctuations ( Figure 3 ).
Figure 3: Average annual oil price of WTI US and European Brent crude USD per barrel Source: Thomson Reuters, EIA
Except the export prices is important to consider the ratio of export and import prices for the analysis of the trade balance of the country. The terms of trade (TT) is calculated as the ratio of the cost of a basket of major export commodities to the value of a basket of major import commodities.
The calculation of this indicator is made using the data of Rosstat of the average import and export prices for basic goods. Product baskets were calculated as:
where Q j -the amount of good j in total exports in the base year, P i -the price of goods at the moment i. A similar calculation is made for the imported goods. Dynamics of terms of trade in the Algerian economy is presented in Figure 4 .
Published by ECSDEV, Via dei Fiori, 34, 00172, Rome, Italy http://ecsdev.org To summarize foreign trade is of great importance for the Algerian economy. Thus, the earnings volatility in this sector is a serious problem for the economy. In the next part of the paper we will consider what contribution the dynamics of exports and the price of oil makes to GDP growth. The aim of the practical part of the study will be the analysis and testing of short-and long-term dependence of energy prices, exports, terms of trade and GDP growth.
An Analysis of the Interdependence of Trade Performance and Economic Growth
As noted earlier estimation of the hypothesis of the dependence of the external sector and growth in the economy is quite common in the literature. Impact of exports of goods, particularly in resource-dependent countries can shoe itself in different ways. Papers based on the analysis of Granger causality, allow us to estimate the direction of the relationship between the indicators and the degree of their influence. Granger test is to test the causal link ("Granger causality") between the time series. The Granger causality test is a statistical hypothesis test for determining whether one time series is useful in forecasting another. On the basis of this test the papers for the United States has shown that economic growth leads to the export growth (Ghartley, 1993; Dutt, Ghosh, 1996) , although a weak reverse effect was also found in the paper of Zestosa and Tao (2002) . The interdependence of exports and GDP growth is shown for Canada (Zestos, Tao, 2002) , Japan (Ghartley, 1993) . Studies for developing countries show mixed results: for South Asian countries (Indonesia, Malaysia, Philippines, Singapore) the hypothesis of causality from GDP to exports is supported, ie, the traditional approach, which explains the growth of Asian economies through the expansion of exports has not been confirmed (Ahmad, Hrnhirun, 1996) . Test results for Argentina and Mexico showed a one-directional dependence of exports and GDP growth, for Brazil authors show causality from exports to GDP (Maneschiold, 2008) , for Turkey there is a one-way causality from GDP to exports (Akbay, 2011) . In addition to the value of exports authors usually include to the model specification import (Zestos, Tao, 2002; Akbay, 2011) , the terms of trade, prices of the main traded goods, the index of industrial production (Awokuse, 2004) . We should note that we did not find papers with these methods of empirical research to test Algerian data. That explains the choice of methodology for this study and makes it relevant. The test is conducted within the framework of the vector model correction regression residuals (VECM), which is adjusted for the error model of vector autoregression (VAR). Taking into consideration models discussed above we include the following variables to the model: real GDP growth, export, index for oil price, the terms of trade. Variables are in line with our assumptions, the hypothesis of no unit root in first differences is not rejected. The number of lags is determined by the Akaike's Information Criterion and Likelihood Ratio Test, the optimal number of lags in the model is one. We also test for the presence of cointegration between the variables. Building a VAR model is only possible if the variables are cointegrated. Methodology Johansen is a generalization of the Dickey-Fuller test. The method is using two criteria likelihood, λ trace and λmax, to determine the nu mber of cointegration vectors (r). In accordance with the results of Table 2 , there are two cointegrating vectors. However, we test only one of them, because the second vector does not include the influence of the volume of export to other variables. So, we get cointegration vector VEC1 (θt), which takes into account all the variables under consideration (t-statistics is in brackets):
Variables
The results show that the variable export is characterized by a negative sign in the cointegration vector, which puts it in direct long-term dependence on GDP. Factor price index for oil has a positive sign; the coefficients are almost identical in size. Both variables significant at the 10% significance level. The coefficient on export significant at the 5% level of significance, and the coefficient of the price index is not. On the basis of the cointegration relationship obtained we construct vector error correction model. It is a system of equations for each endogenous variable, ie, a system of three equations. On the left side of the equation there are the logarithm of each of the first differences of variables, on the right -lagged values of the differences of all variables and lagged cointegration vector θt-1, which is a deviation of the system from a long-term relation (VEC1 (θt)).
Indicators αti, βti, γti are coefficients of the endogenous variables, which are estimated in the model, εt -shocks in the equations (1) -(3). The estimation results are shown in Table 3 . (1) - (3) Published by ECSDEV, Via dei Fiori, 34, 00172, Rome, Italy http://ecsdev.org
We can draw the following conclusions:
• There is a long-term dependency of GDP growth from other variables, vector tends to the long-term equilibrium;
• GDP growth does not affect other variables;
• There is a short-term GDP dependence on exports;
• There is a short-term GDP dependence on the price index;
• There is a short-term export dependence on oil prices;
• Oil price index is not affected by the amount of export and GDP growth. Thus at this stage of the analysis on quarterly data we conclude that data confirms the short-term and long-term effects of exports to the growth of GDP, as we expected. The reverse causality from GDP to exports is not revealed. Oil price index does not depend on other variables that can be explained by the fact that prices should not be predictable.
Testing of the model for annual data
For the analysis of the second model we take annual data on GDP growth and terms of trade. The objective of this model is to analyze the impact of the variable characterizing the conditions of trade in Algeria (TT) (Fig. 5) . To avoid the problem of lack in data for econometric analysis we take a longer evaluation period from 1999 to 2015. We then perform the same algorithm as earlier.
Firstly, we conduct tests for a unit root and prove that data is suitable for analysis. Secondly, the number of lags in the model is defined by Akaike criterion. The optimal number of lags is 2. In accordance with the Johansen test model has at least one cointegration relationship, its estimation is shown below. VEC2 (θt-1): 1 * LGDP -0.41812 * TT -.748756 [-9.47585] According to the results, the rate of GDP growth is positively related to the terms of trade. Terms of trade ratio are significant at the 1% level of significance. VEC model is a system of 2 equations at first differences. (4) - (5) The estimation results that there is no short-term and long-term relationships between the variables at 5% level of significance. So, the direct impact of the terms of trade on GDP data and vice versa is not observed. These results can be explained by the fact that for the second regression we used annual data, and the impact of the terms of trade to GDP growth can be observed only within the year. Unfortunately, the official data on the prices of export and import goods is not presented by the National Office of Statistics. Given that causality from export and oil priced to GDP was found with a lag of one quarter, one can assume that the annual data is not enough for identifying causal relationship of GDP growth and terms of trade.
Conclusion
Discussions about the prospects for the domestic economy and methods of economic growth have always been a great interest among the public, the media and scientific literature. Algeria has large reserves of natural resources, the main engine of trade and economic development is the resource sector. In this paper we aimed to estimate the contribution of exports, oil prices and the terms of trade to economic growth. The degree and direction of the contribution of the external sector to growth is estimated on the basis of time series data in the vector error correction model. Analysis of the literature shows that in a number of developed and developing countries, there is causality from GDP to exports, which suggests a primary role of productivity growth in the country. Reverse causality from exports to GDP growth corresponds to the idea of export-led growth. Estimation of the relationship between the factors was made in two models: the quarterly and annual model. Estimation on quarterly data has revealed a positive shortterm and long-term dependence of GDP growth on exports which corresponds to the idea of export-led growth. So, export fluctuations had decisive importance for GDP Published by ECSDEV, Via dei Fiori, 34, 00172, Rome, Italy http://ecsdev.org growth for the last decade. The role of exports in the development of the Algerian economy can hardly be overestimated. Dependency of GDP growth from oil prices is also confirmed. The direct impact of the terms of trade on GDP data is not found in our view, it is primarily associated with using annual data for analysis. Causality from GDP to other variables has not been identified, ie, hypothesis of primary role of productivity and domestic demand is not confirmed. On the contrary, the data shows the decisive role of foreign trade in country's economic growth that characterizes the Algerian as the export-oriented economy. Thus, it is important to take into account the external sector of the economy, when building the economic growth projections and modeling of economic policy in Algeria.
